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Fig. S1. Barhl2 is expressed in postmitotic dI1 interneurons. (A) In situ hybridization on E10.5-E15.5 cervical spinal cord sections. Barh/2 is expressed in newly
postmitotic, migrating, and postmigrational dI1 neurons. Barhl/2 is expressed by both di1i and dl1c subtypes (E12.5). Barh/2 expression becomes weaker from
E15.5 onward. (B-/) Double immunolabeling for Barh/2-lacZ (green) and cell type-specific markers (red) on E11.5 BarhI2'2?"* cervical spinal cord sections. (B-E)
Barhl2-lacZ is expressed in postmitotic neurons. Barh/2-lacZ does not colocalize with S-phase marker EdU (B), M-phase marker PH3 (C), or Ki67 (D), expressed by
cycling progenitors in all phases of the active cell cycle. (E) Barh/2-lacZ colocalizes with the postmitotic neuronal marker Tuj1. (F-I) Barhl2-lacZ is specifically
expressed by dI1 neurons. Barhl2-lacZ colabels with dI1 markers LHX2 (F) and LHX9 (G). (Insets) Magnified views from bracketed areas in F and G, respectively.
Barhl2-lacZ is not expressed in other spinal interneuron classes, such as ISL1* dI3 neurons (H) and PAX2* dl4, dI6, and ventral interneurons (/). VZ, ventricular
zone. (Scale bars: A, 100 pm; B-/, 50 pm.)

E11.5 || E12.5 |

control

BarhlI2-null ||

Fig. S2. Absence of Barhl2 transcripts in Barh/2-null mice. In situ hybridization on control and Barh/2-null cervical spinal cord sections at E11.5 and E12.5
reveals complete absence of Barhl/2 transcripts in Barhl2-nulls. (Scale bars: 100 pm.)
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Fig. $3. Early expression of Lhx2 and Lhx9 is unaltered in Barh/2-null spinal cord. In situ hybridization on control and Barh/2-null cervical spinal cord sections

The expression of Lhx2 and Lhx9 at the dorsal margin of the E10.5 spinal cord (green arrowheads) is unperturbed in Barh/2-nulls. (Scale bars: 50 pm.)

LHX1/5 LacZ ISL1 LacZ PAX2 LacZ POU4F1 LacZ

control

Barhl2-null

Fig. S4. dI2-dI6 markers are not expressed in Barh/2-null dI1 interneurons. Double immunolabeling on E12 control (A-D) and Barh/2-null (E-H) cervical spinal

cord sections demonstrates that Barh/2-lacZ* dI1 neurons do not ectopically express LHX1/5 (dI2 and d14 markers) (A and E), ISL1 (dI3 marker) (B and F), PAX2
(d14 and dI6 markers) (C and G), or POU4F1 (dI5 marker) (D and H) in Barh/2-nulls. (Scale bars: 100 pm.)
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Fig. S5. Molecular identity of the roof plate, floor plate, and dI1 progenitors is largely preserved in Barh/2-nulls. The dI1 progenitor marker AtohT (A), roof
plate marker Gdf7 (B), floor plate markers Ntn1 (C) and Slit2 (D) are unaltered in Barh/2-nulls. Green arrowheads indicate the roof plate in A, floor plate in B
and C, and dI1 progenitors in D. (Scale bars: 50 pm.)
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B Lhx2 consensus binding site1: -3325 ATGACTAATTACA -3313
Lhx2 mutant binding site1: ATGACTATATACA
Lhx2 consensus binding site2: -3248 GTCAATTAGTTGG -3236
Lhx2 mutant binding site2: GTCTTATAGTTGG
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Fig. S6. BARHL2 directly regulates the Lhx2 gene. (A) Schematic showing conserved sequence domains in the Lhx2 gene and sequence alignment of the
region with putative BARHL2 binding sites depicting evolutionary conservation across multiple species. (B) Two Lhx2 oligonucleotides with putative BARHL2
binding sequences in forward (Con1) and reverse (Con2) orientations; mutant oligonucleotides with nonconserved nucleotides (red) replace the core TAAT
motif. (C) EMSA. Radiolabeled Lhx2 oligonucleotides incubated with in vitro-translated BARHL2-HA protein produce a discrete band shift (lanes 3, 9, 15, and
24; red asterisks), which is substantially diminished by an excess of unlabeled oligonucleotides (lanes 16-18 and 25-27). Incubation of Lhx2 oligonucleotides
with BARHL2-HA and an HA antibody results in a supershift (lanes 4 and 10; red arrowheads). The supershift is not observed in the absence of BARHL2-HA
(lanes 5 and 11) or in the presence of control antibody (lanes 6 and 12). Mutant Lhx2 oligonucleotides do not block the binding activity (lanes 19-21 and 28-30).
(D) (Left) Schematics of luciferase (Luc) reporter constructs containing WT Lhx2 5’-promoter sequences and single- or double-mutant constructs. Ovals represent
the two BARHL2 binding sites (b1 and b2) in the promoter region. The mutated binding sites are indicated in red. (Right) Regulation of luciferase activity from
WT and mutant constructs by BARHL2. Each histogram represents the mean + SD of results from three separate triplicate experiments (*P < 0.01).

Ding et al. www.pnas.org/cgi/content/short/1112392109 50f 6


www.pnas.org/cgi/content/short/1112392109

PNAS

Barh(2-null Control

Movie S1. Barh/2-null mice display an unsteady and staggering gait as well as a motor impairment phenotype revealed by the tail suspension test.

Movie S1
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